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DEALING WITH COMPETING CAUSES OF DEATH, ILLNESS
AND COSTS:THE DISEASE ELIMINATION LIFETABLE
ANALYSIS (DELTA) MODEL
Van der Steen A,Verheggen BG, Heeg BMS,Van Hout BA
Pharmerit Europe, Rotterdam,The Netherlands
OBJECTIVES: The Disease Elimination Life Table Analysis
(DELTA) approach allows deterministic modelling of interven-
tions which affect the incidence of several diseases, such as
smoking cessation, hormone therapy and diabetes prevention,
without causing the number of health states to explode. To
analyse the differences of applying the DELTA approach to an
individual patient simulation model for modelling diabetes.
METHODS: Five diseases are modelled; macrovascular disease
(including MI’s and strokes), heart failure, retinopathy, renal
disease and peripheral vascular disease. The price for modelling
these diseases deterministically is three assumptions concerning
independence: the probability to get a disease (to die) in sub-
model A is independent of the probability to get a disease (to die)
in sub-model B. The same UK Prospective Diabetes Study
(UKPDS) risk equations are used in the patient simulation model
as in the DELTA model. Using both models estimates are
obtained and compared concerning life expectancies and the time
in different diseases. Probabilistic sensitivity analyses are carried
out to obtain conﬁdence intervals surrounding the estimates.
RESULTS: The expected life time QALY’s for females of ages 47,
52, 57, and 62 in the UKPDS and DELTA models are 20.2, 17.9,
15.7 and 13.5, and 20.1, 17.6, 15.1, and 13.2 respectively. Simi-
larly for males the expected life time QALY’s in both models are
19.0, 16.2, 13.6, and 11.1 and 18.9, 16.0, 13.3, and 10.34
respectively. The time needed for a probabilistic sensitivity analy-
sis with 100 draws from the uncertainty distribution is approxi-
mately 10 seconds. CONCLUSION: The DELTA approach offers
a ﬂexible way to model multiple diseases at the same time. The
underlying independency assumptions—which may restrict its
need—do not seem to affect the outcomes in the case of model-
ling diabetes. The loss in terms of subtlety seem to be outweighed
by the gains in clarity and computational speed.
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OBJECTIVES: Drug administration via intravenous infusion is
an important incident-to service for numerous U.S. physician
practices. Effective stafﬁng and patient scheduling can be better
achieved by recognizing the individual components of the infu-
sion activity. This project built a detailed infusion model and
applied it to multi-site infusion observations. METHODS: A
model of drug administration activity via intravenous infusion as
performed in the physician’s ofﬁce was created that deﬁned a
series of individual tasks divided into sequential stages. The
model was then applied to observations of infusions in 75 phy-
sician ofﬁces located in 26 states. Observation instruments were
pretested. The sampling frame was a broad-based convenience
sample. Measures were taken to ensure a representative sample
as to practice type and size. Observation data were recorded in a
database. Unit of analysis was the individual physician ofﬁce.
Statistical analysis yielded descriptive statistics. RESULTS: The
activity analysis model consisted of sequential service types (pre-;
intra-; and post-service) comprised of 48 tasks. Intraservice tasks,
representing the overall infusion activity, were divided into four
stages. On-site observers applied the model in time-and-motion
observations. Mean direct labor time totaled 129.7 minutes, of
which 111.9 minutes per patient (86%) was intraservice.
Intraservice therapy administration was divided into two sub-
stages. Sub-stage 1 consisted of tasks to commence the infusion,
while sub-stage 2 consisted of patient monitoring after the drug
began to ﬂow. The mean direct labor time for infusion sub-stage
1 totaled 20.5 minutes (16%), while infusion sub-stage 2 totaled
79.9 minutes (62%). Only minor variations in infusion protocol
were observed. CONCLUSION: Physician ofﬁce decision-
makers need actionable methods in order to better manage drug
administration services and to increase patient satisfaction. This
study provides important detailed activity analysis information
and process mapping that can be readily applied to practice-
speciﬁc relevant scheduling, stafﬁng and management decisions.
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OBJECTIVES: Resistance to antibiotics is a serious public health
problem with an increasing economical impact. A wide knowl-
edge of the evolution and characteristics of these bacterial is thus
critical to manage and develop treatment and prevention strate-
gies. The main goal of this study is assessing probabilities of
MRSA infection in the Comunitat Valenciana according to
hospital and nonhospital setting, gender, age and specimen.
METHODS: Data are supplied by RedMIVA, the microbiologi-
cal surveillance network that collects information from the
public microbiology laboratories. A total of 2034 determinations
are recorded from January to June 2006. The statistical model is
a Generalised Additive Model with gender, hospital and nonhos-
pital setting and specimen as factors, and the age as a covariate
included in the model as a nonlinear term with splines RESULTS:
The expected estimated probability of MRSA is less in women
than in men in all the ages. The exception occurs in hospitalised
women aged 20 to 40 which exhibit signiﬁcant ﬂuctuations.
Urine and oftalmological specimen produce always the largest
and smallest probabilities. The ﬁtted model allows the estimation
of probabilities of MRSA for any combination of the factor levels
and age. For example, in the case of urine specimen, the posterior
expected probability in hospitalised (nonhospitalised) men with
ages 20, 40, 60 and 80 is 0.3974 (0.2236), 0.5127 (0.2608),
0.6753 (0.5062) and 0.8094 (0.73332), respectively. In the group
of urine specimen supplied by hospitalised (nonhospitalised)
women the results are 0.3354 (0.4720), 0.5400 (0.009), 0.6716
(0.4473) and 0.6463 (0.5458) for ages 20, 40, 60 and 80, respec-
tively. CONCLUSION: We have ﬁtted an stochastic model for
learning about MRSA that essentially captures its behaviour in
the population. The probabilities of MRSA are, in general, higher
for men than women. They increase as people get old but its
difference decreases with age.
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ORDINAL OR CARDINAL?THEVAS STRIKES BACK
Chuang LH, Kind P
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OBJECTIVES: Visual analogue scales (VAS) are widely used to
value health. The relative merits of VAS include minimal cogni-
tive burden, ease of administration and low cost. Additionally,
psychometric performance can be quite robust. However, the
legitimacy of VAS-generated values in economic evaluation is
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